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mwfxm. 1 1 7-277893 

mn±m2] #M¥6 - 1 9 9 5 9 7-^^fR 
[#W=«3 1 7 - 1 8 7 7 6 0 -t<2rm 

1 ] Elwell D. , Man-made gemstones, Ellis Horwood Ltd., Chicheste 

r (1979) 

[##fi=^K2] Elwell D., Scheel H. J.. Crystal growth from high-temperatur 
e solutions. Academic Press, London (1975) 

mm m^ik lx^ t-r^ mm] 

ImBmlmm-r^fzi^K. :¥mmit. uisi®. 10121®, iio4i®. 
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:^mmittfz. 10 oil mi>m<^m^^£^^m^^ir^^t^mWitir^M'^Aj:^ 
2^^B^iiitL{f. mfeAX3 9v^A^^7&^ 10 oil mi^m(Dmii^£B^nM^m-r^ 

(?)m-fe AX3 ^yrj^m^B ii^m(D n ^ > A^ge^g iriav> ^> ot-^ ;s> ^ t ^ . ^m^^^ 

v>o >lkt;i>}. m^(D^^n'm^m-t^M^A:r.::iyyrM.m^ntir^^t:fy^X^. V- 
^mi^B^uX^^ . %^^(D::i y y VJ^B^^^^^^^<^X^^fzib. mm^a^tLX 
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^-feAX=r9>'^i^l§H^H'&M^i-^-i:^Wtg-e*)^yii6. V— T-^ll^^^^Mffli- 
mm'Dm-k^mm L-cjjnxi-^ c t § . x h T^o^^-ftOTtg^^-feAxn ^ > 
\<z^\^^^^nm%hn^fzi6^ '^m^u^tvx<Dmm^^M^^^<ot'r&^t:fy^x^:ho 

M»0^'feAX37>i5^AM^=lr^7ti-^^^;^^^-e^^o 
[GO 1 8 1 

[0 0 191 , . . 

I 0 0 2 0 1 . - ^ 

4^ t T ;V ^ " A " ^ t =^ ^^i- ^1 1 -r ^ ^-fe AX =r -7 

10 0 2 1] „ ^ *„ >«. , 

/c*-^. WM^fzmY)^x\tf^<.. iK^-nm^(o%t^n^mm\z.w^-f:k^h-ifix%:i>^ 

[0 0 2 2] 

i6 . 2^^H^ (D^-fe AX 3 9 ^ ^"^ M H^H S^ffl 1^3161. :gr ffi V> T ^fe AX 3 -7 > A |§ H^H ^ 

7 > ^' i. 1^ =^ # ;i> c: ^ ^ht^^ii^hxh^o 

[0 0 2 3] . ^ ^ 

AX 3 9 ^' A I^H^a ^ m^i" ^ i: 75^^ -e ^ ^ i6 . V - - mW^Pcm f ^ 1^ t:: 

[0 0 2 4] _ ^ p, *„ 

m-feAX^^ >i5^^A|gH^H. 'g-(7)m^;^-&> is iD^-^feAXn^ V^r-Aj^^Si 

[0 0 2 5] 

A. jl-feAXn 9 >^^^A^H^ 

^-HHj^coHfeAXs =7 y V J-^'^^^\z-o\^xmM'f ^ o 
:$:^H^O^feAX3 9 ^^AMs^aii 2 oc»te^ti5'^t ^ - t:6^~-e# ^ 1 (OW^}! L 
Tfi. }1131M> |0 121M^ 110 41®. |110lM> 1 1 0 1 1 U 
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■mm \tM.<^2 / z^^A^y (Ai) ifmmr^^^^^xii'o . m-(^y (ad ^>t> 

—m'o^i^. ^"yy^d^ (AI2O3) (DK\(D-tum \xmM,^f^^^>^^'^^'^- 

[0 0 2 8] . _ 

3 (AI2O3) \tr)\'^i-m^(n^x%W^'^'m.x^^. ^coi-p^n^^ 

(A 1 2 O3 ) <7?A 1 (7)— f|5^^~F e*3J:t/T i . ^fz\±C r #1^^^$ t J; ^ 

^ 0 0 2 9 ] _ ^ , 

J: 19 f^m ^ tufc^fe AX 3 ^ > ^ A ^H^H (i^TOH^H tLxnhiv^fzib. =fc I^h^h 

^)i^=^*LTv^5fcv^o tfz. ■mw&^^^^i'fM^i^fzn^Aii^iyyrAm^BimMm^ 

\tmm¥nm^^hM ^hi)-h. nhfLfzn^Kx.^yy^^-^%t^Bmt^Bm^^-r^i}\ 
mitim^^Bmi:^ lo o ii mx^^o 

[0 0 3 0] 

±7&LfzXv^^M'^AJ:=iyyr-i^^^B-b^^Wm^y^-t^^i^-^^^> 
t v> ^ ^^-^tS^'^ v^fco tfz. ^a^y ^^^^ ^-^^^ xf'Km^m:^\- ^ ^ 
f-^m $ tL/^ ^-fe AX 3 9 >- A IS fi: tJ =^ ^ t 'fe L . co n 9 > A |§ h^h 

t±^Mt/=^#tf>^^i6. ^Wi\z.wm-t^^}iii^x%. ■m^^u^}i\^x(o%m.m^'^^^(ox^ 

-DfZo 

[0 0 3 1 ] 

«#i'i3tts^feAX3 7>^'AitHSa{±. fn^(Dm^Bm^^-f^^<^x^^. ^coj: 

1 (a) t-^i-J:d^f^^:t^^i-^^feAX3 7>'^^AM.Hl^W,P*-t-^o «^»l-^v^-C 
{4, j|feAX=i7>^*A^H^H;j)^~7^^M«?^<^M^Hl-S*t-^^:i:^^^^ V-^-^mM^ 
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^<Dm. H^B^m. a = 4. 7 5 9 A. c = 1 2. 9 9 3 A t CPD 
S No. 4 6 - 1 2 1 2 tJt^i-^o 
I 0 0 3 3 3 

^fc:*:f&BJl'i3V^T(±. ^0£{f il 0 ll MtJi. (10 1) ® ^i^tf ir 
fj:t>^ (1 0 1) Mis it/ (0 1 1) ^ ^^^-it^(D^mr-^^ (2 0 2) ( 0 2 

2) (3 0 3 )®. (0 3 3)W. (4 0 4) MiSit)'' (0 4 4) M'&if^^'^-t^ 

r J: o rm^ ^ tL/c^fe AX n 7 y Mh^b ^ (i esij $ tL^ o x. ^ a 9 ^ - 

7 9 ^y^'y^t^rt-atci f) u^^nfzM'^AJi^ "7 > ^^^Bumm^^ux^ ^ . 10 0 

\l ffi^ftji^^l^BM^-T'S'^^ ±^L7t id^y^^WMB^B^l-S^i-^^M^S:* 
f ^ J; ^ t::ilPXi- ^1 ^ o 

f^*»?f^^i:-t'S^'feAXn9>^A|§H^H-t:-^oT^ J; <. A^M»<7)mfeAXn7 
[0 0 3 7] 

j|feAX=i9>^A|^B^H-e*oT % J: < . lai (b) iz^^J: ^ 

tt. '(ili(^l§B^BM^^'ffliaL'"Cv^;&mfeAX=i9 >^5^AlS0%t?^^"t:^> iv^o 

[0 0 3 81 

m^mMLfzi^oanm^. ^uj.ioxifm^m\\Lfzi,<Di±m^. ^C'^^.S 

(7) ^ y y ^B^n^—^^^'^y 7 ^ Ttn-^o 
[0 0 3 9] 

:^mm<D^'^AJ: 3 7 > ^ A . t l r ^ -^^ ^ ;v ^^-^j)n ^ 

[0 0 4 01 

fj:^. :=.y^)\^^Z^.-mki)mm^i^r\.-^Ztit. EPMA (««-7^^nT-^7 

^-r-) . xps um^m^^it^m . tfzitEDx (:^^-^;v^-^Mxm^tf) 

[0 0 4 1] 
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-frtlioT^'^^^^ i^Jx.{fA 1 2 03 : N i . t/ctiA 1 2 0 3 :Ni, FeX^r^ 
:7 7 ^ i ^^ -f^^ ^ i: W t L < . 7 7 ^ :^m^m^ i «9 

o 1 % iy^T t «fi ^ s o 

AX3V>'rA|§B^:&^^«'fe$tL;&/flt<^«fe^:9-/0^#*^^"^^^^t*^^-P-^^^^*^'^ 

m AX 3 9 A ISh^h =^ Wi- a C h ^^'-C- ^ S ^ -t:-* ^ o t ffl 

^^x^. ^mKi5:\'>i^<Dx^^i-zib. ^m^umtLX(Dmmi)^-M^^t\.^^m.^.^m-r^:d^ 

hxh^o 

I 0 0 4 4 1 

TB. kfeAX3 7:^^AM^<^m^:^feJ <^«m«i-^^^^^ :l :ix ommtWf 

•?> o 

[0 0 4 6] 

|:kl^Sf AX3 7 > ^'AltH^aO^ 2 I 0 0 1 1 MJ-mo^^i^^^aW^ 
[0047] _ 

y^v^y. '^W^X {4«lt hM^hii-h. m% AX 3 -7 > ^5^* A ISh^h tilt h^hM =2r 
m^t^^wkUif 10 0 ll Mtr^^o 

:2^«^:^!t^^-feAX3 9>^'A^^(i. lOOll MJ^mo^^^lte^H® J 

--^f-M*t*l-^^lfPn°p^t:i4$ffl-t^l^t'-SiliJ#<^inx=irifei-- fc^^=& < > t /ci±^^iJ# 
(T^inX^^Jfe-r^-a-eab -o Xi^^mm^^KL-:^ y y ^^A|tH^H^^'^i-^lt»=SrflJffi LT 
inx-r ;s - a: ^^"-e ^ . :^ h xm.m\.-f ^^hifx^^h^^^M^.-^^-f^- 

zXxt Vo 0 1! ®J^^O«'&*tHTO**-r^tt4, 10 0 ll M^*L-CV^>&v^ 

cii:=^iti*-r^^-. tfc 10 Oil ®%*-r^^^ii> xmmtJf^^-^-^t-^v^-^ loo 
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[0 0 5 1 ] 

B . m-fe AX n 7 > Its^H O^^;^-^ 

m-^l'O. y^:^M«?^^»3^^^-t^mfeAX=i7>'i5''A|gH^H*m3ti-^-i:^#mt 
[0 0 5 2] 

[0 0 5 3] 

(b) li^-t-idt^. 79';'i^>^i3j:tfIE«-=^^^i-^^^N-l>?'^^«^ttfc:it:^l 2^,^ 
ia;^ 1 3 KmW M b-CK» 1 4.(7) -7 9 ^7 ^ X ^^^^iirT^-feAXn :7 > 
h^h2 ^^ffi^m • ^ft^-li^^. 112 (c) li^-rJ:^lc^feAXn9>'^''AM0^H2^«1- 

'feAX=?7>i5''A|tHSH2 ^^^i-;S)^ifc:*^-e#^o 

[0 0 5 4] 

[0 0 5 6] ^ ^ _ , , 

d f^^nmm^ ^ ^^^j^tft h-^^^^xi-^yy^^'i^^B^ s^^-t ^ ^ ^ otii-c * ^ 

i6 ^ffl4b-r^^<7)j!]nX7&^~#^-e$) 19. ^^tilS#M'lit<7?^'feAX3-7>'^'A|§H^H^*i 
-ftV^^ t^i^'-e^^o ^fz. y y y "7 7.W.W^\m^-^^'^W\-i~. 112 (b) tC/Tci- J; d t:: 
t/W 1 2 if^Mt < -^^^^ab > -7 7';^^ y^m^W^X^i-. y y v ^ 7^ 

^m-^^^xm^B^w • m^\^fz^m^^^m%m'-m'm^^-^^^'^K-s- 

yv^ X^^-&t?{4. ^-feAXa 9 > ^A#§^75-'-7 ^ v 9 tL;?,7C«=lr:^» t 
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i :fe ° «HJ5 1:: is v> T . Mli5F^ =^ »?r^>l^ i: i" ^ ^fe AX n ^ > A f^H^H ^^^i^^ 
1 (a) ii^i-J;^'fc7^^M«<^*SH^0^ittX'^^<. 01 (b) i::7rc-t-J;^'&yN:^MMl^ 

f 0 0 5 8 1 

H 2 (i2^^0g<7?^feAX3 7 > ^'-A*SB^B^Mdt:^-i*<7?-^!)*^1-Xfiil-C-*5o HI 2 

j;OT42l-=^m^^tTi^5lsi-l ^P©1-^^«-P«xe (0 2 (a) ) ±BSf5:>14l JJiJ 
Lfzi^M 1 2 =^1^ W 1 3 4- KmWLXMm $ ^ LT ^ 9 y ^ f 

■^;i.in^-«xg (02 (b) ) jiiaM • ^§&x^itij3v^T-«L/cs*>l4=^/-f.*P 

i-;i,?tixil (02 (c) ) t. ±iEM-^^X^Ii3j;^J±lfl?%*PXfimm#Lfcf^ 
mi ' =^M^=&#.#i^M$^'^^'feAX3 9^^^A^H^H2 ^^^i-^^^Xfi (0 2 ( 

d) ) t ^7^ir^ii<D-^^^o 

[0 0 5 9] 

1 IIhI © I 

[0 0 6 2] 

:^mM '{m^Xfi^y y y ^ ^\t. ^m-f ^ Mm ■ mmiim i<zis\^>x m^ir ^i>(Dx^ 
V) i)^<^^^^M-rz>^mj:mz^^'xmm^mmmm-t^^<^-^^^Mmzmm±-^M 

^■^i^-f^^h\Z^^. «atfc{i#^<^^feAX3 9 >r Altera T'i±^^<. 

^wm^ t-r^ mfe AX ay>vj.m^^ m^m icm^t-r ^;zti)^^mtr^^^>hx^ 

^ o 

[ 0 0 6 3 5 

-e^i/ci6. ^p°P,fi>&^feAXn7>'^^A^H^^m7ti-^-i:^^™t'^^>^^^'^'*^° 
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X3 9 > AI^H^H ^M-r ^ - t i ^ o 
j[ 0 0 6 7 1 

. m^iM ^z *5 r ^Dnff^i- ;s> ^ h t:: i ^) r ;v * v ^WMim * ^i^i" ^ 'ft^ti ^ ffl s ^ 

<;OT:^^^^fcWt Lv>o *#6*Jtcii> Li2 CO3. Na2 CO3. K2 CO3 

^^=^(7y^)vm\ Ji|amsi-0^^;Vi5ctcMLT4 Omo l %J^J>T> 3 Omo 1 %0. 

^ o 

[0 0 6 9] 

( 2 ) i^^m- _ 

^^{4. ^!l£{fAl2 Os : N i-C-^$^x^»aJ^^*i-^^^-^'*^^^^^^;^Jf 
t L-r i4 T ;v 5 " A-fb^tJis i if=- v ^ ;Kb^tJ v> ^ ^: t ^ ^ o ^ 
^v^r«. JilS TA. ^feAXn^ >^"A|Sh%J Oi^l'ia« Lfc i d ^-feAX=i:7> 

LT i± T ;v ^ ^ A>fk^^^ j; yf- y ^ ;v . $ ^in ;i 

-Id: ^^If ^ i h ifX ^ ^ o 

y'ir;v. ymit-y^}^. 3'>'ffc-y^;v> ig^^^^^^ 
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mm. mmm. mmm. mm. ^^^ymm. v^mm. y^yitm. B^mk. 

[0 0 7 3] 

ic^-L-C 1 Omo 1 %}ikTX^:hZ.tWt Lv^o WM<n^mM^^±mmX ^ ^^^^^ 

LXltS^Km^^M^^o 
[0 0 7 41 

tfz^ T}]^^^^'^'lt^mt~y^)i^it'^'^t<DM^ittLXii. ^-feAX3 7>'^i^ 

o ^hK. r)i^^=-^-i^ih^^i5xzf^y^)Ht'^mKMx,xm^t-^'^^m^^fzm^^m 

[0 0 7 51 
[0 0 7 6] 

^fz. m^\mMt\^xm.itr)vx=.^ m.it=-y ^)^i5^^'^^im^m^^fzm^. 

Ti:>fe*J:dl'^'a^1-tt{f j;<. * L < {± 2 m»%iJJ«T. J: ^} L < i± 11ia%mT 
i: ^ J: ^ h o Jiiao?I^J:b * ±ISISli! h 1" ^ r i: J: >9 . _hit L i d t^^fe 

[0 0 7 7] 

(3) ^(om 

[0 0 7 8] 

2. «-m%Xfl 

[0 0 7 9] * -^^ ^ 

:f:Xfl *5 V ^ T i± . X|B1*#P ^X^l is v > T p S $ ttfc fS^fl- ^ jt^f^ L "C 

^-iJr. -^jx-OT 2 ( b ) i^^-r i ^ ^^1**1- 1 ifi^m.^fy-fznm 1 2 1 3 ^ 

[0 0 8 0] ^ 

tL5&V^^^ ^#:Sfjir{±9 5 0X:~1 3 0 or. ^> 9 7 5 "C~ 1 2 5 0 *C. #tCl 0 0 
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CC- 1 2 0 0"CO$B|ill*I"tr^^ ^1 i:^*t?t Lv^o 

[0 0 8 2] 
[0 0 8 3] 

1 2 =^?^*p-r^o 

[0 0 8 51 

}5^ip^.^t L-tii. Sv^ii;5:^S-e<^*Pi-^^^^^'-^^*:^'&"^^*^'^'J^ 

[0 0 8 6] 

4 :9-^X# 

^1' :^^m <^ ^fe AX 3 7 > A Iga^H (7) is ^ ^MXfi O V- T mHJ! 1- ^ 

o «E!gtrj3v^T^^xfiii. xiaM • ^^x^Mjsit/xiei'^spx^mti^i^L/cMfl- 
[0 0 8 7] 

XiaMX^t^(^iti^lwjoV^-r«. ^!l;i(fia2 (c) tr^-r J: ^ lcM3iBl-l ' /5^'^feAX 
^ 'fc t^-^M ^ ^ i i: i 0 s ^fe AX n 9 > A It #1, tc^^tl- :h :z t-A^ 

1 0 0 8 8 1 _ ^„ H 

Xiao^^ L * $ -li- ^ i6 ffl ;i) ^: L T . ^fe AX 3 -7 > ^ A ^i^HH 

tif^»=&23:tJ$-f\ ^'feAX3 9>'^^^AltH%JiJ«^<^^^#t^^ti^^+^vt»*-^^-^^'^"^^^ 



o 



[0 0 8 9 ] 
[0 0 9 0] 

feAX3 7>iJ^AMM^fflH«-=^ffl^^-^^'feAX:3 7>^A|§H^H^ML/i^'&> ^t^t 
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[0 0 9 4] 

;&j3. ^uyx>"ffc^tJ. T;v^"'^A'fk'^%. ^7^;Wb^tJ. ^'fb'^t?^ t;v:^7i; 

[0 0 9 6] 



^jl^T;^5^'^A (1. 5 g) . m'fb^^y^^i' (0. 0 0 8 g) . m<t^V-7'-r> (2 
8 5 g) is J;t>'^mv ^"^A (1. 5 g) ?L^tiAtL/^o ^(OU^m^^^^ 

[0 0 9 71 _ 

[HI 1 1 :$:|§BjcomfeAX3 9>i5^A*g^<^-i5a*Al^1-m^0;£*^o 

[0 0 9 81 
1 ••• f^f4 

1 ' ••• m^Lfzu.m- 

2 - m#.AX=r9>'i5^AMH^H 
1 1 ••• 

1 2 - itii 
1 3 - ISM'^ 
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vm.ism\ m 1 



ffliE# 2005-3006925 




1/E 



#M 2004-144118 

m Mi X m m m m 



[000002897] 



1990^ 8J27S 



1^ 



miE#-^ ffiiE#2 0 0 5 - 3 0 0 6 9 2 5 



